Effects of topiroxostat and febuxostat on urinary albumin excretion and plasma xanthine oxidoreductase activity in db/db mice.
Topiroxostat, a xanthine oxidoreductase (XOR) inhibitor, has been shown to decrease the urinary albumin-to-creatinine ratio compared with placebo in hyperuricemic patients with stage 3 chronic kidney disease. Thus, we aimed to ascertain the albuminuria-lowering effect of topiroxostat in diabetic mouse. Db/db mice were fed standard diets with or without topiroxostat (0.1, 0.3, 1, and 3mg/kg/day) and febuxostat (0.1, 0.3, and 1mg/kg/day) for four weeks. Urinary albumin and purine bodies levels, XOR activities, and drug concentrations in the liver, kidney, and plasma were measured. Moreover, the XOR inhibitory activity of each XOR inhibitor was evaluated with or without an exogenous protein in vitro. Topiroxostat decreased dose-dependently the urinary albumin excretion, but febuxostat did not show such a tendency. Treatment with topiroxostat inhibited plasma XOR activity with dose-dependent increase in plasma purine levels, which was not observed by febuxostat. Pharmacokinetic/pharmacodynamic analysis revealed that topiroxostat and febuxostat concentration in each tissue showed a good correlation with both the hypouricemic effect and plasma drug concentration, whereas the change in albuminuria correlated neither with the change in uric acid nor with drug concentration in plasma. However, the change in urinary albumin and plasma XOR activity showed good correlation in topiroxostat group. The 50% inhibitory concentration (IC50 value) of febuxostat against plasma XOR in vitro was 12-fold higher than that of topiroxostat, and increased by approximately 13-fold by interfering with an exogenous protein. Topiroxostat caused reduced urinary albumin excretion, in which potent inhibition of the plasma XOR activity might be involved.